^BGtiwIuq-l 24BG12B«H3B2^- 



AX. 



2- BASIC DOC.— 



Ua)Lui£Pinrii° 




@ 0j\\ £ur pean Patent Office 

Office europe n d s brevets 



(it) Publication number: 



0 172 347 ' 

A2 



© 



EUROPEAN PATENT APPLICATION 



© Apoiicanon numoer. 85107375.9 
(») Date of filing: 18.06.85 



© Int Cl/: C 07 K 5/CC 

C 07 K 5/06, C 07 C 103/30 

C 07 C 103/50, A 61 K 31/16 

A 61 K 37/64 



@ Priority 22.06.84 US 623807 
17.0S.85 US 73S491 


0 Applicant: ABBOTT LABORATORIES 
14th Street and Sheridan Road North St 
North Chicago Illinois 60064IUS) 


© Date of publication of application: 
26.02.86 Bulletin 86/9 

@ Designated Contracting States: 
BE CH DE FR GB n U NL SE 


@> Inventor: Luly, Jay Richard 
13000 W. Heiden 
Lake Bluff HlinoislUS) 

© Inventor: Dellaria. Joseph F. Jr. 
327 Dawes Street 
UbertYville l)Iino.s(US) 

© Inventor: Planner, John Jacob 
1 120 Garfield Avenue 
LibertYvillelllinois(US) 



2y Representative: Modiano.Guido et al. 

MOOIANO. JOS1F. PISANTY & STAUB Modiano & 

Assaciati Via Meravigli. 16 

l-20123Mil»n(IT) 



© Renin inhibiting compounds. 

© The invention relates to renin inhibiting compounds of 



the formula 




wherein A is an N-protecting group: n is 0 or 1; B is 

hydrogen, hydroxy. NH. loweralkyl or arylalkyt: with the 
^ proviso that when A is an N-protecting group. B is NH and 
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an N-protecting group, with the proviso that R« may be an 

N-protecting group when X is NH. 
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wnerein A is an N-protecting group: n is O or T: B is hydro- 
gen ryoroxy, NH. loweralkyl or arylalkyl; w.tn ine proviso 
tna: wnen A is an N-protecting group. B is NH anc wnen n 
<s C. B is nyorogen. hydroxy, loweralkyl or arylalkyl; Ri. R 3 
anc Rt are loweratkyt or hydrophilic. lipophilic or aromattc 
amrr.c acio side chains ano may Oe the same or Different: fl 2 , 
R - ^ • Rfl ano Rt are nyorogen or toweratkyi ano mav oe the 
same or diflerent: X is NH. O. S. SO 01 S0 2 ; and R 6 is 
loweralkyl.' cydoalkyi, cydoalkylalkyl. aryi. aryiaiKyi or an 
^-3ro;ecnng group, with the proviso mat R 6 may oe an 
N-protecting group wnen X is NH. 
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RENIN INHIBITING CCMPOUNDS 
Technical Field ' 

This application is a continuation in part of 
U.S. application. Serial No. 623,807 filed June 22, 1984. 

The present invention relates to novel organic 
compounds which inhibit renin, processes for making such 
compounds, synthetic intermediates employed in these 
processes and methods of treating hypertension with such 
compounds . 

Background Art 

Renin is a proteolytic enzyme synthesized and 
stored principally in a specific part of the kidney 
called the juxtaglomerular apparatus . Any of three 
different physiologic circumstances may cause the 
release of renin into the circulation: (a) a decrease in 
the blood pressure entering or within the kidney itself; 
(b) a decrease in the blood volume in the body; or (c) a 
fall in the concentration of sodium in the distal 
tubules of the kidney. 

When renin is released into the blood from the 
kidney, the renin-angiotensin system is activated, 
leading to vasoconstriction ano conservation of sodiurr., 
both of which result in increased blood pressure. The 
renin acts on a circulating protein, anciotensinogen , to 
cleave out a fragment called angiotensin I (Al). AI 
itself has only slight pharmacologic activity but, after 
additional cleavage by a second enzyme, angiotensin 
converting enzyme (P.CE), forms the potent molecule 
angiotensin II (All). The major pharmacological effects 
of All are vasoconstriction and stimulation of the 
adrenal cortex to release aldosterone, a hormone which 
causes sodium retention. All is cleaved by an 
aminopeptidase to form angiotensin III (AIII) , which, 
compared to All, is a less potent vasoconstrictor but a 
more potent inducer of aldosterone release. 
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IlrtiSJw rl ° f renin hftwe been sou 9 ht as agents 

f © r contr^ ^S5^ pfrtCnSi0n aS diaQnostlc a9ents for 
ldtntiflcaS^«f CAves of hypertension due to renin 

t»et»t ^j^^ ^ 

r.nin^noioteniicn system has been modulated or 
Mnloulatid. in t« past , uizh b. tcr s . However, 

ACE acts on several substrates 1 other than angiotensin I 

JAI). ..most notftbly,,^. J^A 0 ^^^ , : . 

undesirable side eff ects as pain, "leaky ,! capillaries , 
prostaglandin release and £ variety of behavioral and 
neurclcgu effects. Further., ACE. inhibition leads to 

t r-c -a : c -rulsticr cf ft I ;■ ' Although* AI has -_ch les.s 
uasocontnc tor a c t'i vi t y, .than All, its presence may; 
negate some of the hypotensive effects of -he blockade 
of All', synthesis-. 

Innibition of other targets :n 
renin-angiotensin, system such as All .uz.tr. compounds such 
as sar alasin can block. All .activity , out would leave 
unimpaired and perhaps enhance the hypertensive effects 
of AIII . 

Or tne othe- nanc, there are nc <-oun side 
effects uoich result when renin is :nr,::;-..:c from acting- 
c'-i * :s e J'jt5;r?.:r Considerable research e-fcrts have 
■thus been carried out zo ■develop useful *.-*.-ibi tors cf 

r*:*; -rivi-* — ' e-fcrts have -p'esr. ::-?::£■:• to 
renin an: i bcci e.s . -'.peps tatin . phospholipids and substrate 
analogs sucr: as tet rapeptioes and octapemides to 
crioecapeptides : These inhibitors either demons trate 
poor activity in inhibiting renin production or poor 
specificity fcr inhibiting renin only. '.However/ Soger 
et al . have reporteo that statine-contairmg peptides . 
possess potent and specific renin-inhibi ting ac ti vi t y 
( Nature . Ucl . 303, ?. 81. 1983). In adcition. Szelke 
and co-workers have described polypeptide analogs' 



r- r 

_ 3 . 0172347 

containing a non-peptide link (Nature. Uol . 299. p. 555. 
1982) which also cause potent renin inhibition and show 
a high specificity for this enzyme. 

Disclosure of the Invention 

In accordance with the present inuention. there 
are renin inhibiting compounds of the formula 



(I) 




wherein P is an N-protecting group; n is 0 or 1; B is 
hydrogen, hydroxy. NH, loweralkyl or arylalkyl; with the 
proviso that when A is an N-protecting group. B is NH 
and when n is 0, B is hydrogen, hydroxy, loweralkyl or 
arylalkyl; R.. R3 and R 5 are loweralkyl or 
hyoroohilic. 'lipophilic or aromatic amino acid side 
chains and may be the same or different; Rj. "4 • 
R P and r' c are hydrogen or loweralkyl and may 
be'tne same cr different; X is NH. 0. S. SO or S0 2 ; 
and R, is loweralkyl. cycloalkyl. cy cloal kylalkyl . 
ar y l.°arylalkyl or .an N-protecting group, with the 
crovnso that R fi may be an N-protecting group when X is 
Nr. . 

The preferable compounds are when Rj, R 4 . 
R R g and R g are hydrogen. Rj is benzyl. a - or 
n-naphthvlmethyl and R^ is isobutyl and 
cyclohexylmethyl. The most preferable compounds are 
.when R 3 is imidazol*-4-y 1-methy 1 . X is S. SO.,, or 0 
and R is cyclohexylmethyl . 

The chiral centers of the compounds of the 
inuenticn m iy ha.e either the " R " or »S» configuration 
but preferably ha^- an »S" configuration. 
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' The term "N-protec ting group" as 'used herein 
refers to those groups intended to protect the 
N-terminus against undesirable reactions during. 
syntheti c procedures or to prevent the attack of 
exopeptidases on the final compounds or to increase, the 
solubility of the final compounds and includes but is 
not limited to sulfonyl, acyl, acetyl ,. piOaloyl ; 
t-butylacety '1 , t-butyloxy carbony 1 ( Boc ) , 

carbobenzylox year bony 1 or benzoyl groups or an L- or.D-' 

aminaa,c y l . residue , . whi ch may .itself _ be N-pr.otec ted - ^ ~ 

similarly . . <' . '■ '• ' > 

. • ' The term lower alkyl "■ as used herein refers ,. to 
straight cr branched c"£in alkyl radicals containing 
from'l.ic f c ar re- ." £ ;o r 3: .in c 1 :':vc bu. t not li-.itec'to, 
methyl, ethyl, r.-propyi. is q-propy 1, , n-butyl. iso-butyl, 
sec-butyl . 2-methylhexyl , n-penty 1 . l-methylDutyi , 
'2 . 2-dime thy 1 butyl . 2-msthyloent yl , 2 . 2-dimeir yloropy 1 ; 
n-hexyl and the like 

The term "cycloalkyl" as. used here- - refers to 
an alicyclic resioue and includes but is not limited- to 
cy clohex y ; . and c y elope nt y;l . • . • 

Tne term " cycloalkylal ky 1 " as used :erein : 
refers , : ':o an alicyclic res i cue aopendee -r alky! . ; ' 
radical" ' incluces fc-j t is not • limi tec :c 
:;clchex'y 1'm.e.thy.l and cy clopent ylmet hyl . 

T*,= term ,: ar y 1" • as used herein rsf t*s to - an'- ' 
^.s.rE,;;-;,:-:,:-.. s mi tut £ r ; >rp-awic, .rin; i~ eluding :b.ut * 
not "limited tc phenyl , halophenyl, loweral k> Iphenyl , ■ 
napht hy 1 an:' he teroaryl . / , J'.' ■ ; , • ' , - .. , 

The term n arylalkyl M as used, herein refers to 
an un* ubs t i tu tedvor substituted aromatic ring appended 
to an alkyl radical including \ but not limitec to " 
benz yl , - -and r>-napht hy lmethy 1 ( .halobenzyl and ' 
alkpxybe-rry I . - * ' 
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The terms "lipophilic op aromatic amino acid 
side chains", as used herein refers to those amino acid 
side chains which haue an affinity for lipids or haue an 
aromatic ring and include but are not limit d to 
isobutyl, isopropyl. sec-butyl, benzyl. 
imidazole-4-yl-methyl. p-hydrpxybenzyl , 0 - and 
B-naphthylmethyl. (pyrazolyl)methyl, ( thiazoy 1 ) me thyl , 
s=id cyclohexylmethyl . The term "hydrophilic amino acid 
side chain" as used herein refers to those amino acid 
side chains which haue an affinity for water and include 
but are not limited to. those of serine, threonine, 
allothreonine , hompserine. cysteine, ornithine, 
arcinine, and glutamine. General reference to amino 
acid si = e chains :r. both the description arc claims 
herein is to be taken as reference to such, whether 
naturally occurring in proteins or not, and to both D- 
and L- forms . 

The terms "Ala". "His", "Leu" and "Phe" as used 
herein refer to alanine, histidine. leucine and 
Phenylalanine. 

The following Examples will serve to further 
illustrate preparation of nouel compounds of the present 
invention . 

Example i 

3^t-Bu tvloxvcarbonvleir,ino-S-methvlhex- 1-eng. 
Tc a stirrec suspension of methyitriphenyl 

Phosphonium bromide (10.97 g. 30.70 mmol) in anhydrous 

tetrahydrofuran (200 ml) at -78«C (dry ice/acetone bath) 

under an argon atmosphere, was added n-butyl lithium 

(19.8 ml of a 1.55 M hexane solution) dropwise ouer the 

course of 5 minutes. After 10 minutes, the -78°C bath 

was replaced with a 0»C bath for one-half hour, at which 

time the resulting orange solution was cooled again to 

-7C e C. The solution was then added dropwise by cannula ■ 
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to a stirred -78°C solution of Boc-leucinal (6 .00 g, 
27.91 mmol) in anhydrous tetrahydrof uran (30 ml) ou r 
the course of one-half hour . The mixture was then 
allowed to warm to room temperature during a 3 hour 
peraoc after which water (150 ml) was added. 
Extraction with- hexane (Ax 100 ml) provided a combined 
..organic phase, which was vwas hed wi t h br * : ne (100 m?.), 

dried (Na^SO.-) -y ano concentrated to glue crude • - - ^ r 

z • C ' •• ... 

3-t-but yloxy carbonylamino-5-methylhex- i-ene (6.5 g) ' 
.Chromatography with e the^r /hexane ( 1 / 9 ) provided pure 
3-t-b'ut ylox year bony 1- ami no-5-mie thy 1 hex- 1-ene ( 3 : 71 g , 
.60%) Y.ass s b e c t r u m *: • E I , + - 5 7 = .1 5 6 ; CI. (rWH)*=214. .... 
. .'./«''■'■ \y E x amel e 2 ' 

3- 1 -5c t y i ox v c a r bony 1 ami no- 5-methy 1 - 1 ,2-oxo hexane 
J. ; ~ -Iq. a\ s 1 1 rr ea s oiu tacn of 3-t-but yloxy car bony 1- - 

amino-5-methylhex-i-ene (0.43 g , 2 .0 mmol) in 

dichlorometnane, ( 20 ( ml) was added m-c hloroperbenzoi c 

a cic (MCPBA, 1 -'.51. g of 80% MCPBA ,-. 7.0 mmol) . After 68 

hours the reaction mixture was cooled to 0°C , and 0°C 

10% Ma.SC. (S'-ml) was added with stirring After 15 . 

minutes, the solid was filtered off and extracted with 

die hlcr-omet hane . The cbmoineo organic v^rsse was washed 

■secwvnt'i = ::y wvth 0° C 'l 0% Va -SC. ( 6 -ml ) < at ura ted. .. 

NaH^O, ( 2 x 6 ml), a nc 'water .( S ml). Drying 

( f ^c90,)., T : :iter:nc." snc' euapo-atmg provis.rd crude 

- ~ t'-'S l; l y r x y c 2 rob r y 2 a r*l no - 5 — rr>? t:h y 1 — 1 2 — OxcHrx a n e. 

(.0 t*2 g) tunich was c hroma togra'phed on 50 g of SiO^ 

(hexane/ether 3/1)' to giue pure 3-t-bu tyloxy car bony 1- 

amino-5-mrthyl-l , 2-oxohexane (0. 27 g, 59%) . Mass ' ' 

spectrum: ri" 1 * ='.22.9 . .• '/ 

I vftnipl c 3 ' 

. : -t - But y \ oxy c ar bony 1 amino- 1-c y c lo hex yl- 
mere a sto '- i? -hydroxy -5- tncthylh.exane 
To a stirred solution of 3-t-Outyloxycarbonyl- 

amino-5-rrt hyl- 1 , 2-oxoh**xanr .( 200 v mg , 0 87 mmol) in ! 
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methanol (8.7 ml) mas added cyclohexyl mercaptan 
(102 mg, 0.87 mmol) and triethylamine (88 mg, 0.87 
mmol) . The resultant solution was refluxed for 2 hours 
and then evaporated to give a residue which was 
chromatographed on IS g of AO m SiO^ (7/3. 
hexane/ether ) to give 281 mg (94%) of 3- t-butyloxy- 
carbonylamino- 1 - cy clohexylmercapto-2-hydroxy-5- 
methylhexane . Mass spectrum: M + ■ 345. 
Analysis Calcd.: C, 62.6; H ( 10.2; N, 4.0. 

Found : C , 62 .9 ; H, 10.4; N, 3 .,9 . 
Example 4 

3-t-Bu ty lox y carbonylamino-2-hy droxy- 
5-met^y 1- 1 - ( -Dhenvlpropvlmercaptd) hexane 
Usir.; tne procedure of Example 3, but replacing 

cyclohexyl mercaptan with 3-phenylpropy 1 mercaptan, gave 

the desired compound (93% yield). Mass spectrum: 

" M* = 381 . 

Analysis Calcd: C , 66 . 1 ; H, 9.3; N, 3.7. 

Found : C . 66 . 3 ; N. 9.4; H, 3.6. 

Example 5 

3-t-Butyloxy c a r bony lamino-2-hydroxy- 
S-met h yl- l-ohenylmercaotohexane 
Usir.g the procedure cf Example 3, but replacing 

cycionexyl mercaptan with phenyl mercaptan, cave the - 

cesirrd compound (93% yield). Mass Spectrum: M* = 339. 

Example 6 

3 - 1- Bu t y lox y c arbonylaminc-2- 
hy drey y- ?>-methvl - l-fl-naphthvlmercaptohexane 
Using the procedure of Example 3, but replacing 

cyclohexyl mercaptan with B-naphthyl mercaptan, gaue the 

desired compound (65% yield). Mass spectrum: M + = 389. 

Example 7 

1 - Benz ylmer capto-3-t-but yloxy c ar bony 1 ami no- 
2-hvdrox y- 5-methvl hexane 
Using the procedure of Example 3. but replacing 

cyclohexyl mercaptan with benzyl mercaptan, gave the 
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desired compound (57% yield) .; Mass-sp ctrum: M* - 3 53 . ; ; V \ 

Example 8 

l-p-8romophenylmercapt -3-t- ; 
butvloxvcarbonvlamino-2-hvdrbxv- 5-m thvlhexane 

Using the procedure of Example 3, but replacing 

cyclohexyl mercaptan with p-bromopheny 1 mercaptan, gave 

the desired compound (71% yield),. Mass soectrum: . 4 

Example 9 , 

~7"^ 3 - t - B u t y 1 o x y c a r bo n y 1 amino- 2 - h yd r o x y 

5-fnethyl-l-phenoxvhexane 
. To a s tirrea solution of 3-t-buty loxy carb.onyl- . 

amino-5-methyl-l ,2-oxohexane (200 mg. Q.87 mmol) in ; 

methanol ( 8 . 7, ml ) were added phenol (90 mg. 095 mmol) 

and triethylamine (97 mg, 0.96 mmol). The solution was. ,,•,../■ 

refluxed for A A hours and wais then evaporated to give ;a / 

residue which was chromatographed on 25 g of AO m 

SiO^ (7/3 , . hexane/ether) to give 71 mg (2 5%) of pure 

3-t-but ylox year bony lamino-2-hydrbxy-5-me thy 1-1- 

phenoxyhexane . Mass spectrum: M : - 3 23 . 

Example 10 . - 

^ ; 3_t-Butyloxycarbonylamino-2- : ■ 

hvdrox y-S-frieth vl- 1 -phenyl ami no hex a ne 
To a stirred, solution, of 3-t-buty loxy carbonyl- - , 

amlho-5-methyl-l . 2-oxohexane (200 mg , 0,87 mmol) in 

methanol (10 ml) was added aniline (79 J... 0.87 mmol) . 

' The solution was. ref luxec for approximately 20 hour's and, 
was then evaporated to give a residue which was 
chromatographed on Si0 2 (3/2. hexane/ether) to give 
140 mg (50% of 3-t-butyloxycarbonylamiho-2-hydroxy- 
5-methyl-l-phenylaminohexane) . Mass spectrum: 

;'M + 322. 

" Example 1 1 , *. 

3-Amino- l-cyclohexyl*nercapto-2- 
hv dr ox y-S-me thvlhexane hydro c hi oridr . 
To a stirred solution of ' approximately 0.25 



r 
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mm 1 of the resultant compound of Example 3 in methanol 

was added methanolic HC1 (10 ml of approximately 

0.75 M) . After 8-12 hours, the solvent was evaporated, 

and the desired compound uas used without further 

purification. 

Example 12 

3-Amino-2-hydroxy-S-methyl-l-( 
phenyloroDvlmercapto) hexane hydrochloride 
Using the procedure of Example 11 with the 

resultant compound of Example 4, gave the desired 

compound. 

Example 13 

3 -Ami no- 2 -hydroxy -5-me thy 1-1- 
phenyl me rcastohexane hvcrpchloride 
Using the procedure of Example 11 with the 

resultant compound of Example 5/ gave the desired 
c ompound . 

Example • 1 C 

3-Amino-2-hydroxy-5-methyl-l-B- 
naphthylmercaptohexane hydrochloride 
Using the procedure of Example 11 with the 

resultant compound of Example 6, gave the desired 
compound . 

Example i5 

3-Amino- 1 -benzylmer capto-2 -hydroxy - 
5 -met hyl hexane hydrochloride 
Using the procedure of Example 11 with the 

resultant compounc of Example 7, cave the desired 
compound . 

Example 1 6 

3-Amino-.l-p-bromcphenylmercapto- 
2-hvdroxv- 5-me thyl hexane hydrochloride 
Using the procedure of Example 11 with the 

resultant compound of Example 8, gave the desired 
compound . 
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Example 17 

3-Amino-2-hydroxy-5-methyl-l- 
phenox yhexane hydrochloride 
Using the procedure of Example 1 1 with the 

resultant compound of Example 9. gaue the desired 

compound , 

Examp le 18 ■ 

3-Amino-2-hydroxy-5-methyl- 
1-phenvlaminohexane hydrochloride 
U sin g t he pro c e d u re o F_ Example U wi t Jr the J 

resultant compound of Example 10, gaue the desired 

compound . 

Example 19 

Boc-His Amide of 3-amino-l- 
evclohexylmercapto-2-hvdroxy-5-methvlhexane - 
To a stirred suspension of Boc-His-OH (72 mg, 

0.28 mmol) in dry dimet hy If ormamide (3 ml) at -23°C was 

added a solution of 3-amino-l-cyclohexylmercapto-2- 

hydroxy-5-methylhexane hydrochloride (derived from 98 

mg, 0.28 mmol, of 3-t-butyloxy carbony lamino- 

1-cy clohexylmer capto-2-hydroxy-5-methylhexane using the 

procedure of Example 11) in dry dimethylf ormamide (2 ml) 

containing N-methy lmor pholine (29 mg , 0.28 mmol). 

Hydroxybenzotriazole (HOBT, 58 mg, 0.43 mmol) and N,N'- 

dicyclohexylcarbodiimide (DCC, 59 mg , 0.28 mmol) were 

then abded sequentially . - After 2 hours- the mixture was 

allowed to warm to room temperature . After 22 hours the 

mixture uas filtered, evaporated, and partitioned 

between ethyl acetate (18 ml) and saturated NaHCO^ (6 

ml). The layers were separated, and the organic phase ~ 

was washed with brine (5 ml), dried (Na^SO^) . 

filtered/ and evaporated to a solid which was chroma- 

tographed on SiOj (9/1, dichloromethane/methanol) to 

give 86 mg (63%) of the desired compound. Mass* 

spectrum: (M + H) f = 483 . 
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Example 20 

Boc-His Amide of 3-amino-2-hydroxy- 
5-methvl-l-( -ph nvlproovlmercaDto)hexane 
Following the procedure of Example 19 but using 

3-amino-2-hydroxy-5-methyl-l-( -phenylpropylmercapto)- 

hexane hydrochloride as opposed to 3-amino-l-cyclohexyl- 

mercapto-2-hydroxy-S-methylhexane hydrochloride , gave 

the desired compound in 62% yield. Mass spectrum: 

.{>'; : H} + «= 519 . 

Example 21 

Boc-Phe-His Amide of 3-amino-l-cy clohexyl- 
mercapto-2-hvdroxv-5-methvlhexane 
The resultant compound of Example 19 was 

treated with methanolic HC1 according to the procedure 

used in Examples 11-18/ yielding the corresponding 

deprotected HC1 salt which was used as described below 

without further purification. 

To a stirred -12°C solution of Boc-Phe-OH (19.2 

mg, 0.0725 mmol) in anhydrous tetrahy drof uran (3 ml) was 

added N-met hy Imorpholine (8.0 1, 0.0725 mmol) in a 

dropwise fashion followed by isobutylchlorof qrmate (9.4 

1, 0.0725 mmol). After 3 minutes, a -12°C solution of 
the above HC1 salt in anhydrous tetrahy drof uran (2 ml) 
containing N-me thy Imorpholine (16.0 1, 0.145 mmol) was 
added over the course of 30 seconds. After 15 minutes, 
the. mixture was allowed to warm to room temperature for 
3 hours at which' time the solvent was evaporated, and 
the residue was partitioned between ethyl acetate (20 
ml) and saturated NaHC0 3 (6 ml). The layers were 
separated and the organic phase was washed with brine (5 
ml). Drying (NajSO^), evaporating, and 
chromatographing the resulting solid on SiO^ (9/1, 
dichlorome thane /met hanol ) provided 11 mg of the desired 

compound (24% yield). Mass spectrum: (M + H) + = 630. 
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Example 22 

Bpc-Phe-His amid of 3-amino-2-hydroxy- v . 
5-methvl-I-( -phenvlpropvlmercapto) tiexah • 
Using the procedure of Example 21 with the 

resultant compound of Example 20, instead of Example 19, 

gave the desired compound (18% yield).. Mass spectrum: 

(M + H) + = 666 ,'''' / 

* : ' -.■- ■'■;-- ! — - : -TV- Example" 23 ^/ ( ~ v " 'V' . 

r - ~ Boc-Phe - His amide of -3-amino-2-hyd r oxy-5- — 
methyl- 1-phenvlmercaptohexane . 
3-Amiho-2-hydroxy-5 r methyl-l-phenylmercapto- 

hexane hydrochloride was prepared from 3-t-butyioxy- 

carbonylamino-2-hy droxy-5-me thyl- 1-pheny.lmercapto- . 

hexane (0.610 mmol) , using the procedure of Example 13/ 

and was then partitioned between water X25 ml ) , brine : (4 

ml) , and ether (10 ml) The layers were separated, and 

the aqueous phase-was basif ied to pH 8 with 2 M NaOH . . 

Extraction with chloroform (4 x 7 ml) ; drying 

(Na 2 S0 A ) # and evaporating provided, 91 mg (62%) of r 

the corresponding free base (M + 239) which was used 

wi thout further purification. 

To a stirred -23°C solution of Boc-Phe-His-OH 

( 153 1 mg , 0 . 3 8 mmol) in anhydrous dime thy If ormamide ( 5 . 

ml) was added a solution of the above free base in : 

dimethylf ormamide . Hy drox ybenzo triazole (HOBT) and 

dicyclohexyl carbociimide (DCC) were then aodec 

sequentially . After -2.5 hours, the mixture was allowed 

to warm to room temperature. for 16 hours , at which time 

the mixture .was filtered and evaporated to a- residue 

which was partitioned between ethyl acetate (20 ml) and, 

saturated NaHCO^ (8 ml) . The organic phase was then 

washed separately with saturated NaHCO^ (8 ml> and 

brine (8 ml). Drying (Na^O^) and evaporating. 

provided a white solid which ;was chroma tographed on 

Si0 2 (9S/5 , dichloromethane/methanol) to give 180 mg 
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(75%) of the desired compound. Mass spectrum: 
( M* ♦ H) + - 624. 

Example 24 

Boc-Phe-Ala amide of 3-amino-2-hy droxy- 
5-methyl- I- ( 6-phenyl prppylmer caoto ) hexane 
To a stirred -12°C solution of Boc-Phe-Ala-OH 

(47.8 mg , 0.142 mmol) in anhydrous tetrahy drof uran (3. 

ml) were aoded N-me thy lmorpholine (15.6 ul , 0.142 mmol) 

and isobutylchlorof ormate (18.4 ul, 0.142 mmol) 

sequentially. After 3 minutes, a -12°C solution of the 

resultant compound of Example 12 (0.142 mmol) in 

anhydrous tetrahydrof uran (2 ml) containing 

N-methy lmorpholine (0.142 mmol) was added. Ten minutes. 

later, the r.xfjre was ■ allowed to warm to room 

temperature for 2 hours, at which time the solvent was 

evaporated, and the resulting residue was partitioned 

between ethyl acetate (20 ml) and saturated NaHCO^ (5 

ml). The organic phase was washed sequentially with 

0.01 M H 3 P0 c (3 ml) and brine (5 ml). Drying 

(Na^SO^) and evaporating provided 79 mg (93%) of the 

desired compound. Mass spectrum: (M + H) = 600. 

Analysis Caicd* C. 66.1; H, 8.2; ti. 7.0. 

Founc. C, 65.9; H. E .4; N, 6.9. 

Example 25 

Boc-Phe-Ala amide of 3-amino-2-hydrcxy- 

^■^ethvl-l-ohenylmercapto.hrxgne 
Using tne proceoure of Example 24 with the 

resultant compound of Example 13, gave the desired 

compound. Mass spectrum: (M + H) + = 558. 

Analysis Calcd for: C 3 0 H a3 rd 3°5 S • H 2° : 

C, 62.6; H, 7.9; M, 7.3 . 
Found: C, 62.6; H, 7.7; N. 7.0. 
Example 26 

Boc-Phc-Ala amide of 3-aminc- 1 -p-broinopheny 1- 
mer caoto-2-hy drox v-5-me thylhexanr 
Using the procedure of Example 24 with the 
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resultant compound of Example. 16. gave the desired 
compound. NMR (300 MHz , CDC1 3 . ppm) : 0.9 (2d. 6H> . 
1-35 (d.3H). 1.2-1.7 (m. 3H). 1.4 (s. 9H). 2.8-3.2 (m " 
5H) , 3 .55-3,7 (m. lH)', 4 .05 (m 1H) , 4 .2-4 . 4 ( m . 2H) 
,4.9 (d. 1H). 6.3-6.5 (2d. 2H). 7.15-7.45 (m. 9H). 

' Example 27 

Boc-Phe-Ala amide of 3-amino-2-hydroxy- 
' ^-methvl-l-n-naoh thvlmercaDtohexanp 
• Using, the procedure of Example 24 with the 

resultant compound of Example 14. gaue the desired 

X ; c ompound- NMR-( 300 MHz 7" CDC^ .-" P pmy^^y , ( d 7 ^hT7 '" '~ 
1-35 (d. 3H). 1.2-1.7 (m, 3H). 1.4 (s. 9H) . 2.9-3^3 (m. 
5H). 3.6-3.6 (m ; 1H). 4 1 (m. 1K> . 4 . 25-4 . 45 (m. 2H) ' ■". 

■^.57 Cd.. in: .'6 L V-. 2H). 1.2 i^. 2H) 7,3 (m ; 3K)... 
•7.95 (m. 3H). 7.0 ( m , 4H) . 

'" ' Example 28 ' • 

Boc-Phe-Ala amide of 3-amino-l-benzylmercapto- 
2-hvdrox y-5-methylhexane 
Using the procedure of Example 24 with the 

resultant conpound of Example 15. gaue the desired ' 
compound. v .sss spectrum: 
.( M * H) + = . s72. 
•■analyses Calcd: for: ^H^K'.C^S 1/2 H.0-. 

■-..6* 1; H, 8.0, N, 7 2. 
found: C, 64 1 ; H. 7 9; N ? 5. ' ■ ' 

. Example 29 

Scc-Phe-fela amice of 3-amino- i-c y c lonexy 1 : 

rT, g''C5pto-2-hvdro X v-t > - m ethvTh g .y a n«, 
using the same, procedure of Example 24 with the^ 
resultant compound of Example 11, gaue the desired ' 
compound. Mass spectrum: (M + H) + = 56C : 

Exanple 30 

Boc-Phc-Ala amide of 3-amino-2-hydroxy- 

5-methvl - l-phf noxvhexanp 
Using the same procedure of Example 24 with the 
resultant compound of Example 17. gaue the desired 
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compound. Mass spectrum: (M ♦ H) + - 542. 
Analysis Calcd. for: C^H^I^Og . 1/2 HjO: 

C. 65.4; H, 8.0; N, 7.6. 
Found: C, 65.6; H, 8.1; N , 7.6. 
Example 31 

Boc-Phe-Ala amide of 3-amino-2-hydroxy- 

5 -me th vl- 1-phenylaminohexane 
Using the same procedure of Example 24 with the 

resultant compound of Example 18 (which was a 

dihydrochloride) rather than Example 12, and utilizing 

two equivalents of N-met hy Imorpholine , rather .than one, 

gaue the desired compound. Mass spectrum: (M + H) + = 

54 1 . 

Analysis'Calcc." for: C 3Q H . 1 17 h^O: 

C, 6 5.5; H. 8.2; N, 10.2. 
Found: C, 65.6;. H, 8.1; N , 10.0. 
Example 32 

Boc-Phe-Tyr amide of 3-amino-2-hydroxy- 

5-meth vl- 1-ohenvlmercaptohexane 
Using the procedure of Example 25 with a 

stirred -12°C solution of Boc-Phe-Ty r-OH rather than 

Boc-Phc-Pla-ON , gave the desired compound. NMR (300 

MHz , CDC1,.- pom): 0.9 (m. 6H), 1.2-1.5 (m, 3H). 1.35 
(s, 9K). 2.5-3.3 (m. 6H), 3.4-3.6 (m, IH). . 4.0 (m, IH), 
4 25 (m. IH), 4.55 (m, IH), 4.9 (m, IH), 5.6 (br s. IH), 
6.1-6.4 (br m. 2H) . 6.7 (d. 2H), 6.9 (d ( 2H) . 7.1-7.4 
(m, iOK) . 

Example 33 

Boc-Phe-Phe amide of 3-amino-2-hy droxyr- 

5 -methyl- 1 -phenvlmercaptohexane 
Using the procedure of Example 25 with a 

stirred -12°C solution of Soc-Phe-Phe-OH rather than 

Boc-Phc-Ala-OH , gave the desired compound. NMR (300 

MHz, CDC1. 3 . porr.) : 0.9 (2d. 6H). 1.2-1.7 (m, 3H), 1.3 

(s, 9H). 2.5-3.3 (m, 7H). 3.5 (m, 1H) .. 4.0 (m, IH), 4 . 2 5 

(m, IH), 4.6 (m, IH), 4.9 (br m, IH), 6.2 (br d, IH), 
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6.3 (br d, 1H) , 7.0-7 .4 (m. 1SH) . 

Example 34 

2-t-ButvloxYcarbonvlamino-l-ph envlbut-3-ene 
. Using the procedure f Example 1. but replacing 

Boc-leucinal with Boc-phenylalanal . gaue the desired 
compound . Mass spectrum: M ». 247. 

Example 3 5 

2-t-Butvloxvcarbonvlamino-l"Cvclohexvl but-3-ene 

Using the procedure -of Example 1, but replacing^ 

Boc-leu c i n a l_Lui t h„ Boc-cycl obex ylalanal, g a u e the desired 
compound. Mass spectrum: (M+H) » 254. 

Example 3 6 

3-t-Butyloxy carbonylamino-4-phenyl-l , 2- 
oxobu tane 

Using ' the procedure, of Example 2 with the 
resultant compound of Example 34, gave the desired 
compound. Mass spectrum: (M+H) » 264. 

Example 37 

3-t-Butyloxycarbonylamino-4-cyclohexyl- 

I , 2-oxobutane . t 
Using the procedure of Example 2 with the 

resultant compound .of Example 35 . gaue the desired 

compound. Mass spectrum: (M+H) = 270. 

. Example 38 

3 - t-Buty loxy c arbonylamino- 1-cy clohexyimercap to- 
2-hvdroxy-A-ohenvl butane . 
J Using the procedure of Example 3 with the 

resultant compound of Example 36, gaue the desired 
compound. Mass spectrum: (M+H) « 380. 

Example 3 9 

3-t-Butyloxycarbonylamino-4-cyclohexyl- 

2-hydrox v- 1-isopropylmer c apt o butane 
Using the procedure of Example 3 with the 

resultant compound of Example 37, but replacing. 

cyclohexyl mercaptan with isopropyl mercaptan,, gave the 

desired compound. Mass spectrum: (M+H) = 346. 
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Example 40 

3-t-Butyloxy carbonyla-nin -4-cyclohexyl- 

1-c yclohexvlmercapt* ? -2-hydroxvbutane 
Using the procedure of Example 3 with the 

resultant compound of Example 37, gave the desired 

compound. Mass spectrum: M + = 385. 

Example 41 

3-t-Butylo:* v ;arbonylamino-4-cyclohexyl- 

1-c y do h e r vlsulf onyl-2-hydroxy butane 
Treating the resultant compound of Example. 40 

with 2.5 equivalents of 3-chloroperoxy benzoic acid in 

dichloromethane, gave the desired compound after 

chromotography . Mass spectrum: (M+H) = 418. 

Example 42 

3-t-Butyloxy car bony lamino-l-cy clohexylsulf iny 1- 
2-hy droxv-5-methvlhexane 
Treating the resultant compound of Example 3 

with 1.05 eouiualents of 3-chloroperoxybenzoic acid in 

dichloromethane. gaue the desired compound after 

chromotography. Mass spectrum: M + = 361. 

Example 43 

l-Allylmercapto-3-t-butyloxycarbonylamino- , 
4-c vclohexy 1-2-hvdr ox y butane 
Using the procedure of Example 3 with the 

resultant compound of Example 37, but replacing 

cyclohexylmercapTLun with allyl mercaptan, gaue the 

desired compound. 

Example 44 ' 

3-Amino-l-cyclohexylmercapto-2-hydroxy- 

4- phenyl butane hydrochloride 
Using the procedure of Example 11 with the 

resultant compound of. Example 38, gaue the desired 

compound. 

Example 45 

3 -Amino-4-c y clohexyl-2-hydroxy-l-isopropyl- 
merc a oto butane hydrochloride 
Using the procedure of Example 11 with the 
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resultant compound of Example 39, gave the desired 

compound . 

Example 46 

3-Amino-A-cy clohexyl- 1-cyclohexylmercapto- 
2-hydroxy butane hydro c hi pri de 
Using the procedure of Example 11 with the 

resultant compound of Example 40, gave the desired 

compound . 

Example 47 

3-Amino-4-cy clohexyl-l-cyclohexylsulf onyl- 
2-hy droxy butane hydrochloride 
-~ Using the "procedure of Example 11 with the — ^ - 

resultant compound of Example 41, gave th« desired 

compound . 

Example 4 8 , 

3-Amino-L-cy clohexylsulf inyl-2-hydroxy- 

5-me t h y 1 h exane hydro c hi or i d e t 
Using the procedure of Example 1; with- the 

resultant compound of Example 42, gave the desired t 
c mpound '. 

Example 49 

1 -Allylmerc apt o-3-amino-4-c y clohexyl'- 
2-hy droxybutane hydrochloride 
Using the procedure of Example 11 with the 

resultant ccmoound of Example .43, gave the desired 
c ompound . 

Example 50 

Soc-rhc-His amide of 3-amino-l-cy clohexy lrr;-3rc'apto- 
2-hydroxy-4-phenylbutane 
Using- the procedure of Example 23 with the 

resultant compound of Example 44, but replacing the free 

base with the amine hydrochloride and one equivalent of 

N-me thylmorpholine , gave the desired product. Mass 

spectrum: (NUH) + = 664. 
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Example SI 

Boc-Phe-His amide of 3-amino-4-cy clo- 
hexvl-2-hvdroxv-l-isopropylmercaptobutane 
Using the proc dure of Example 50 with the 

resultant compound of Example 45 gaue the desired 

compound. Mass spectrum: (M+H) + > 630. 

Example 52 

Boc-Phe-His amide of 3-amino-4-cyclo- 
hexyl- Uc vclohexylmercaoto-2-hydroxy butane 
Using the procedure of Example 50 with the 

resultant compound of Example 46 gave the desired 

compound. Mass spectrum: (M+H) + = 670. 

Example 53 

Boc -B-Nal-His amide of 3-amino-4-cyclo- 
hexvl- l-c vclohex vlmercaoto-2-hvdrox v butane 
Using the procedure of Example 50 with the 

resultant compound of Example 46, but replacing 

Boc-Phe-His with Boc-R-Naphthylalanine-His , gaue the 

desired compound. Mass spectrum: (M+H) + s 720. 

Example 54 

Boc-Phe-His amide of 3-amino-4-cyclohexyl- 
1 -c vclohex vl sulf onvl-2-h ydr ox ybut a ne 
Using the procedure of Example 50 with the 

resultant compound of Example 47 gaue the desired 
compound . 

Example 55 

Boc-Phe-Ala amide of 3-amino- 1-cy clchexyl- 
sulfinvl-2-hvoroxv-5-methvlnex£ne 
Using tne procedure of Example 2C u-ith the 

resultant compound of Example 48, gaue the desired 

compound. Mass spectrum: M + = 579. 

Example 56 

Boc-Phe-Ala amide of 1-allylrr.ercapto- 
3-amino-l-c vclohex y 1-2-h ydrox vbu t a ne 
Using the procedure of Example 24 with the 

resultant compound of Example 49, gaue the desired 
compound . 
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Example 57 

(S)-5-Methyl-3-r ( toluenes ulf on vl ) amino] -2-hexanone 
. To a stirred— 78°C solution of tosyl-Leu 

(Ts-leu,' 3.00 g, 10.5 mmol) in dry tetrahydrof uran (THF, 

60 ml) was added 23,0 ml of a 1.39 M methyl lithium 

solution in ether. The mixture was warmed to room 

temperature for 1 hour and then poured into 55 ml of 0°C 

1M HC1 . Extracting with ether, washing the combining 

combined extracts with saturated NaHCO^ and. brine, • 

crying ,: and -evaporating- gave 2 .39 g (80%) of the~ des ired ... 

compound. Mass spectrum: (M+H)* a 284. 

Example 58 

l-t-Butyloxy-2 . 5-dime t hy 1-2-hy droxy- 
3- ( toluenes ulfonvl) ami no hex a ne 
'., To a -78°C solution of the resultant compound 

of Example 57 (1.0 g , 3.5 mmol) in dry THF (7 "ml) was 

added 3 equivalent, of t-butoxymethyl lithium 

[E. J. Corey and T.'M. Eckridge, Tetranedron Letters, 

3165 (1983)]. The mixture was warmed to room 

temperature for £ hours and then poured into water. 

Acidification with 0.1M H^-PO^. extraction into 

ether, washing with brine ; drying, and evaoorating gave 

.1.1 c- (85%) of -the desired compound. Mass spectrum: r 

= 371 

Examole 59 

3 -Amino- 1 - t-but y loxy-2 , 5-dime thyl- 
2-hvdrox yhexane : ■ 

To a solution of the resultant compound of 

Example 58 (0.40 g, 1.1 mmol) in liquid NH^ (80 ml) ,-~ 

was added sodium (0.25 g f 11 mmol) with s tirring . After. 

5 hours the solvent' was evaporated and the residue was 

parti tidned between benzene (40 ml) , ethanot (10 ml), 

and water (30 ml). The layers were separated and the. 

aqueous phase was extracted with ether. The combined 

organic layers were dried and evaporated to give 0.19 g 
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(79%) of the Hoslred compound. Mass spectrum: 



M + - 217. 



Exampl - * 60 



Boc-Phe-His amide of 3-amino-l-t-butyl- 

oxy-2 . 5- dimethvl-.?-hvdroxvhexane 
Using the procedure of Example 23 with the 

resultant compound of Example 59, gave the desired 
product. 

Example 61 

4-t-Butvlcxvamino-2 , 6-dimethvlheot-2-ene 

Using the procedure of Example 1. but replacing 

methyl triphcnylphosphonium bromide with isopropyltri- 

phenylphosphonium bromide, gave the desired compound. 

Example 62 

A-ftmmo-2 , 6-riime t hy 1 hept-2-ene hydrochloride 
Using the procedure of Example 11 with the 

resultant compound of Example 61, gave the desired 
compound . 

Example 63 

Boc-Phe-Ala amide of 4-amino-2 , 6-dime thy 1- 
heot-2-ene . 
Using the procedure of Example 24 with the 

resultant compound of Example 62, gave the desired 
compound . 

Example 64 

Boc-Phe-Ala amide of 4-amino-2 , 6-dimet hyl 

2 . 3-oxoheptane 
Using the procedure- of Example 2 with the 

resultant compound of Example 63, gave the desired 
compound. 

Example 65 

Boc-Phe-Ala amide of 4-amino-2 , 6-dimethyl- 
2-isobutvlmprcapto-3-hvdroxyheDtane 
Using the procedure of Example 3 with the 

resultant compound of Example 64, but replacing 
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cyclphexylmtrctptan urith itobutyl^ rCft P tftn ' « ave the 
desired compound. " 

Example 66 

4 -Cycloh xyl-l^cyclohexymercapto-2-hydroxy^ 
3- ( met hylamino) butane 
To a stirred suspension of lithium aluminum 

hydride ( L AH , 4 mmol) in THF (15 ml) was added a 

.solution of. the resultant compound of Example 40 ( 1 ' 

mm .ol) , The mixture.; was refluxed overnight , cooled , _ „ 

quenched sequentially with water (0.16 ml) and 3M MaOH 

( 0 , 50 ml ) r - f 1 1 1 e r e d~; - d r i e d , a n d e vapor ate d t ogive t h e J • 

'desired compound in 59X yield... 

Example 67 , . ;. 

. , , '3oc-Phe-His amide of 4-cy clohexyl- 

^ i-c y clohexy lmer :aoto-2-hy croxy-3-(methyl- ' \; 
amino) butane 

Using the procedure of Example "23 with" the ". ~ " : 
resultant compound of Example 66, gave . the desired 
product . 

! Example 66 

N,N ( c ; a )-Methyl. t-Bu ty loxy carbonyl- 

N( ■ ) -benrvloxvffiethvl-L-histidine 
N( - ) - 1- B u ty lox y c ar bon y 1-N ( * ) -ben z y 1 o x y me t h y 1- 

-L--his tidine- - [T . Erouin, f J H . Jones , J D . Richards, • 

J . Chem . Soc , . Perkin Trans . !•/ 1 5 S 3' ( 1 9 52 );] was. 

methylated according to a general procedure described in 

J R . McDerno 1 1 and N . I . Benoi ton , Can. J . Chem . , ■ 

19 1.5,: .(13-73), -c give -.the .oesired product . 

Example 6 9 

: - N,N( & a )-Methyl ,' t-buty loxy carbony 1-N( * ) - 
v benzyloxymethyl-l-histidine Amide of 3-Amino- 
A-c vcl obex y 1-1 -cv'clohexylmerc'apt o-2- hydroxy butane 
Using the procedure of Example 19 with the : 

resultant compound of Example 46/ but replacing Boc-Hi s 

with the , resultant compound of Example 68, gave k the 

desired compound.. , . 
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Example 70 

N( o )-Methyl-L-histidine amide of 3-amino- 
4-cyclohexyl-l-cyclohexylm rcapto-2-hydroxy butane 
di hydrochloride salt 
The resultant compound of Example 69 (100 mg) 

was dissolved in 1M anhydrous HC1 in anhydrous methanol 

and was hydrogenated at 3 atmospheres with 30 mg of 

Pd black for 8h. I .. Itration and evaporation provided 

the desired ' compouivj (56 mg) which was used without 

further purification. 

Example 71 

3oc-Phe-N( c )-methyl-L-histidine amide of 
I -ami no-^-cy c lohexyl- 1-cy clohexylmercapto- 
2^hydrox y butane 
Usin^ tne- procedure of Example 21 with the 

resultant compound of Example 70* and two equivalents of 

N-methyimorpholi'ne , gave the desired compound. 

Example 72 

3-t-Buty loxy car bony lamino-A-cy clohexyl- 1- 
cvclohexvj methyl me reap to* 2-hvdroxy butane 
Using tne procedure of Example 3 with the 

resultant compound of Example 37, but changing 

cyclohexyl mercaptan to cy clohexy lmethyl mercaptan, gsv^ 

the desired compound in 84% yield. 

Example 73 

3 -Ami no-4-cy clohexy 1- 1-cy clohexyl methyl me r cap to- 
2-hvaroxy putane hydrochloride 
Uslnc tne procedure of Example 11 with the 

resultant compound of Example 72, gave the desired 
compound. 

Example 74 

Boc-Phc-His amide of 3-amino-4-cyclohexyl- 
1-cyclo hex vl me thvlmercapto-2-hvdroxy butane 
Using the procedure of Example 50 with the 

resultant compound of Example 73 , "gave the desired 
compound ... 
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Example 75 

l-Azido-3-t-butyloxycarbonylamino-2- 
• hvdroxv-5-methvlhexane . 
A stirr d solution of the resultant compound f 

Example 2 (1.0 mmol) in methanol (10ml) was refluxed 

with sodium azide (2.4 mmol) and %mmonium chloride (1.8 

mmol) for 2 hours . The solvent was evaporated, and the 

residue was extracted with several portions of hot 

chloroform. The extract was filtered and evaporated to * 

a residue. whic h was chromatographed on SiO^ eluting 

J*^ *JL -hex an e /ether mixtu res t o give Jt he de sjr e d^ _c omp.ou n d„ 

in 76% yield, mp « 50-52°C. 

Example 1 76 

.l-Amino-3-t-butyloxycarbpnylamino-2- 

h v c r s x v - 5 - n e z h v 1 h e •/ = n c ii^croc hi o i o e ■ 
The resultant compound of Example 75 (400 mg) 

dissolved in methanol . containing added CHC1" 3 was 

hydrogenated oyer 10% Pd/C (40mg) with 3 atmospheres 

hydrogen. Filtration and evaporation gave the desired 

compound ( 30Smg ) . 

Example 77 

3- t-Bu ty loxy carbony lamirio-2- 

hvdroxv-l-(l : s ovalery lammo )-5-me thvlhexane 
To a solution of the resultant compound of 

Example 76 (1.0 mrnol )■ and triethyi amine (2.0 mmol) in 

chloroform (10ml) cooled to 0°C was added isovaleryl 

chloride ( I-. 0 mmol; . in CHC1, (2ml) /' After. Ih, the / 

s o 1 L' - 1 c r. war cashed '-.sequentially -uit'h 10% citric acid', 

saturated f\!aHC0 3 ; and brine . Drying and evaporating 

provided the desired compound. 

Example 78 

3 -Ami no-2 -hydroxy- 1- 

(isoualer vl amino)-S-methvlhexane Hydrochloride 
Using the procedure of Example 11 with the 

resultant ' compound of Example 77, gave the desired 
compound . 
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Example 79 

Boc-Phe-Hls Amide of 3-Amino-2-hydroxy-l- 

( i sovaler vl amino ) -5-methvlhexane 
Using the procedure of Example 50 with the 

resultant compound of Example 78, gave the desired 

compound. 

Example 80 - 

Boc-his Ar,v.de of 3-Amino-A-cy c lohexy 1- 
l-cyclohr< y lmercapto-2-hydroxv/butane 
Using the procedure of Example 19 employing the 

resultant compound of Example 46, gaue the desired 

compound. Mass spectrum: (M+H) + = 523. 

Anal.- Culcd for C 2 7 H A6 N A°A S: 

C, 62.0A; H, 6 :7; 10.72. 

Found: C. 61.72; H , 9.26; N, 10.59. 
Example 81 

Dba-His Amirie of 3-amino-A-c,y clohexyl- 
l-cvcIohoxvImercaoto-2-hvdroxvbutane 
The compound of Example 80 was deprctected 

according to the method of Example 11. A solution of 

this material in dry dimethy If ormamide containing 1 

equivalent of N-methy lmorpholine was coupled to 

2 ,.2-dibenzylacetic acid (Dba-OH) using the procedure cf 

Example 23, to give the desired compound. Mass 

spectrum: M* = 6AA . 

Example 82 

Tba-Phc-Kis £-:ce of 3-amino-A-cy clohexyl- 
1-c v c lohex v j mer capto-2-hvdroxvbutane 
Using tne .procedure of Example 81 and employing 

t-butylacetyl-Phe (Tba-Phe) in lieu of DbaOH provided 
the desired compound. Mass spectrum: (M+H) = 668. 

Example 63 

3 -t-3u tyloxy carbonylamino-A-c yclohexyl- 
2-hvdrox v- 1 -iscpropylsulf onyl butane 
Using the procedure of Example Al employing the 

resultant compound of Example 39, provided the desired 

compound. Mass spectrum: (M+H) + = 378. 
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\ Anal, calcd. for C 1B H 35 N0 5 S: C, 57.26; 

H , 9.34; N; 3.71. 

Found: C, 57.13; H, 9.57;. K, 3.60. 
Example 84 

Boc-His Amide of 3-amino-4-cy clohexyl- 
2-hvdrox v- 1 -is o propyl sulfonyl butane 
Using the procedure of Example 19 employing the . 

resultant compound of Example 83 provided the desire J 
compound . ' Mass spectrum: M + - -514. - - \ • 

Example 85 

Tba-Phe-His. ft mice of !i-amino-4-cy clohexyl- 
2-hvdrox v- 1 -i sorroovl sulf on vl butane 
F cllotui nc the p-i-c^cure of Example 82 and 

?T.clov*. r "c- ^."v '"?s--t5": . u^c r r Er. = mole 8£ in lieu 

of the Boc ■ His -'Amice of 3 -ammo-^-c y clohexyl- 

1-cyclchex :yl me r c a.p t o - 2 - h y d r o b u t a n e p r p u i q ed the desi red 

compound. Mas s s oectrum : (M+H) + = 660. 

Anal., calcd. f or C 36 H 55 ^ 7 5.. 1 /2H 2 0) : 
C , 60 . 82 ; H, 7.94; N, 9 . 85 . 

Found : C. 60.70; H , 8.21; N , 9 63 . 
Example 86 

■Qba-His- .Amice of 3-3m2no-4-cyelohexyl- 
2-h\/croxv- i-isoDroDvisulf onvlbutanc 
y?:nc 'tre r^:?w r< ? of Example. 8! employing the 

resultant c om pound , cf Example 84 , prouided the des ired ■ 

:-tompounc . ■■ i~*zz~jv (M+H)' = 637. 



Pp-His amice of 3-amino-4-cyciohexylr- • 
; l-cvclonexvlmercaoto-2-hvdroxv butane 
' Using ;ne procedure of Example 81, but 

replacing 2 , 2-dibenz ylacetic acid with 3-phenylpropionic 

acid (Pp-OH), gave the desired compound. 

Example 88 

Pl-His amide of 3-amino-4-cyxlohexyl- 
i - c V c 1 o h c x y 1 mer caoto- 2 -hydroxy butane 
Using t'ne proc ed-rc of Example 61, but 

replacing 2 . 2-dibenzylacetic acid with L-3-phenyllactic 
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acid (Pl-Oh). 9«*ue the desired compound. 

Example 89 

Mpp-His amide of 3-arr.ino-4-cy clohexyl-1- 

cyclohexyl me rcapto- 2- hydroxy butane 
Using the procedure of Example 81, but 

replacing 2 , 2-dibenzylacetic acid with 

2(S)-methyl-3-phenylpropionic acid (Mpp-OH) , gave the 

desired compound. 

Example 9 0 

Boc-Ser amide of 3-amino-4-cy clohexy 1- 
2-hvcrcxy»-l-isopropylsulfonvl butane 
The resultant compound of Example 83 was 

treated with methanolic- HC1 according to Example 11 to 

provide the corresponding deprotected HC1 salt which uai 

used as describes bt-low without further purification 

To a stirred -23° solution of Boc-Ser-OH (60 

mg , 0.0291 mmol) in freshly dried dichlorome thane (1 ml) 

were added sequentially N-me thylmorpholine (33 ul, 

0.029! mmol) and i sobutylchlorof ormate (38 ul, 0.0305 

mmol ) . 

After i minutes hydroxy benzotriazole (107 mg , 
0.0795 mmol) was added in a single portion and the 
reaction stirred 15 minutes at 0°C and cooled again tc 
-23°C. The above HC1 salt and N-me thylmorpholine (33 
ul, 0.0305 mmol) were added as a suspension in 
dichlorome thane (1 ml). The reaction was stirred 1 hour 
at -23°C, 2 hours at room temperature, and partitioned 
between ethyl acetate and saturated NaHCO^ . The 
layers- were separated and the organic phase washed 
sequentially with 10'X HC1 and brine, dried (Na^SO^) 
and concentrated ir\ vacuo . The* resulting film was 
chromatographed to provide 32 mg (26% yield) of the 
title compound. Mass spectrum: (M+H) + = A65. 
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Example 91 

Boc-Phe-Ser-atnide of 3-amino-4-cy clohexyl- 
?-hvdroxv-l-i500ropMlsulf on vl butane 
Following th proc dure of Example 21 and 

employing the deprotected HC1 salt of Example 90, 
provided the title compound. Mass spectrum. M ; =. 
611. ftnal . calcd. f or C^H^N^S : C . $6 r 90; 
H.6..07; N..6.87.: Found:, C.S8.86; H.6.34; N.6.53. ; 

The compounds of the present invention can be 
used in the form of salts deriued f rom "inorgani c "or ' 
organic acids ; Inclu d ed.amon g such salts are the ; ^ 

.following : acetate . adipate. . alginate, aspartate.. . . 
benzoa-.e. benienesulf onate . oisulf ate. butyrate. 
.citrate, cair.oho-ate . campnorsulf onate , . • 

cyciopentanepropionate . di'oluconaie. ' occe c ylsulf ate . 

.ethanesulfonate f umarate . glu coheptanoate , : . 

glyceroohcsohate. ' hemi sulfate . heptonate, hexanoate. 
hyorocnlor-.de. hydrobromidey' hycroiodide . 2-hydroxy- 
' ethanesulfonate .^lactate., maleate/ methanesulf onate.. 

2-naphthaienesulfona'te. nicptihate. oxalate, pamoate. 
' Pectinate, oersulfate. 3-phenylpropionate-. picrate,. 
. pivalate. propionate.' succinate, tartrate, thiocyanate.. 
tcsylate . and unoecanoate. also, the basic 
nitro^-ccnu-.inc' rojcs ^n'-ts^,^ with; such 

agents.as lower al'kyl helices . such, as methyl.; .•.ethyl... : v •• 
-roci"- sn= cjtv* cnloride. bromides and iodides.; d.ial.kyl 
•sulfates :^e/ = im=i-yl'. cieihyl. ' cibuxy-l . ■ snd ^disnvyi ' . 

sulfates . long, chain 'halides ' such - as decyl. lauryl. 
. myristvl and s.tearyl chlorides . bromide's and iodides . 
■araikyl halides like benzyl and phenethyl bromides and 
others. iWater or oil-soluble or dispersible products 

are thereby obtained."... 

The nowrl compounds of the present indention .. 
• possess an excellent degree of activity and specif. -icily 
' in ■ treating renin-associat^d hypertension in a host:, 
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The ability of ...e compounds of the invention to inhibit 
human renal renin can be dem nstrated in vitro by 
reacting a selected compound at varied concentrations 
with human renal renin, free from acid proteolytic 
activity, and with human renin substrate 
(angiotensinogen) at 37»C and pH 6.0. fit the end of the 
incubation, the amount of angiotensin I formed is 
measured by radioimmunoassay and the percent inhibition 
or renin is calculated. When tested in accordance with 
the foregoing procedure, the compounds of the invention 
demonstrated a high level of enzyme inhibition as shown 
on Table I . 

Total daily dose administered to a host in 
single, or divided coses may be in amounts, for example, 
from 0.001 tc 10 mo/kg body weight daily and more 
usually 0.01 to 1 mg . Dosage unit compositions may 
contain such amounts or submultiples thereof to make up 
the daily dose. 

The amount of active ingredient that may be 
combined with the carrier materials to produce a single 
dosage form will vary depending upon the host treated 
and the particular mode of administration. 

It will be understood, however, that the 
specific dose level for a-y particular patient will 
depend upon a variety of factors including the activity 
o-' the specific compound employed, the age, body weight, 
general health, sex, diet, time of administration, route 
of administration, rate of excretion, drug combination 
and the seuerity of the particular disease undergoing 
therapy . 

The compounds of the present invention may be 
administered orally, parenterally . by inhalation spray, 
rectally or topically in dosage unit formulations 
containing conventional nontoxic pharmaceutical^ 
acceptable carriers, adjuvants and vehicles as desired. 
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The term par nteral as used herein includes subcutan ous 

injections, intra wen us. intramuscular, intcast rnal 

injection or infusion techniques. ;' 

Injectable preparation, for example.' sterile 

injectable aqueous or oleagenbus suspensions may be 
formulated according to the known art using suitable 
dispersing or wetting agents and suspending agents.' The 
.sterile injectable .preparation may also. be . a sterile . 
injectable solution or ' suspension in a nontoxic • 

^F£RWaTlT~stic^ 

solution in 1 . 3 -butanediol ; . Among the acceptable 
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vehicles and solvents that, may be employed are water. 
Pincer's solution and isotonic sodium chloride 
solution. In adoiton. sterile., fixed oils are [ , 

-conventionally employed as a soluent or ..suspending J 
medium. For this purpose any bland fixed oil may be. , 
employed including synthetic, .mono- or diglycerides . In 
additior.." fatty, acids'.sucn as oleic acid find use in the 
preparation of in j ec tibles .' 

Suppositories for' rectal admin.istatioh of the ., 
.'drug can. be prepared' by mixing "the drug with a suitable • 
nonirritatinV excioient such as cocoa butter "and . 
polyethylene gl y col s i whi c h are solid at.c-oin&ry 
:er.:trat^es but liquid at the rectal temperature and 
uvll .theref or melt in the .rectum , and release the crug .'• 
; Solid dosage forms "for oral administration ma.y 

include capsules . tablets . ' pills ; powders and granules . 
In such solid dosage forms, the active compound may be 
admixed with at least one inert diluent such as sucrose 
• lactose or starch. Such dosage forms may also .comprise 
as is normal practice, additional substances other than 
.inert diluents . e ..g. , lubricating agents such as 
magnesium stearate. In the case of capsules, tablets 
and pills, the do's age forms may also comprise buff ering 
agents. Tablets and pills can additionally be prepared 
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liquid dosage forms for oral administration may 
include pharmaceutical^ acceptable emulsions, 
solutions, suspensions, syrups and elixirs containing 
inert diluents commonly used in the art. such as water. 
Such compositions may also comprise adjuvants, such as 
wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring and perfuming agents. 

The foregoing is merely illustrative of the 
invention and is not intended to limit the invention to 
the disclosed compounds. variations and changes which 
are obvious to one skilled in the art are intended to be 
within the scope and nature of the invention which are 
cefined in the appended claims. 
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Compounds (Example No.) .. 
Example 2 3 
' ■ Example 2 5 
- : — ."T ' : — Example 28 •••••• : 



.'Example 29 ; 
• Example 3T 
Example 50 

". Example* SI 
Example 54 
Example 55 
Example 79 
Example 8.1 
Example 8 2 



Inhibition 
56% @ lO" 6 
56%" @ 10- 5 

. 5.7% @ .10" 5 
94% @ 10" 5 

: 31% @ 10- 5 
89% @ lO" 7 

■ 80% @ 10-8 
81% @ 10~ 8 



46% @. 10 
63% @ 10 



-5. 



-6 



-7 



7.1% @ 10 
82% @ 10- 5 
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CLAIMS 

( . \ r 

1. ft rt.iin inhibiting compound of ..ie 93r7u&347 




wherein ft is an N-protecting group; n is 0 or 1; B is 
hydrogen, hydroxy/ NH, loweralkyl or arylalkyl; with the 
prouiso that when ft is an N-protecting group, B is NH 
and when n is 0, B is hydrogen, hydroxy, loweralkyl or 
arylalkyl; R J# R 3 and are loweralkyl or 
hydrophilic, lipophilic or aromatic amino acid side 
chains and may be the same or different; R 2 . R^. 
R ? , and R g are hydrogen or loweralkyl and may 
be the same or different; X is 0, S, SO or S0 2 ; 

and R fi is loweralkyl, cycloalkyl, cy cloalkylalkyl , 
aryl, arylalkyl or an N-protecting group, with the 
prouiso that Rg may be an N-protecting group when X is 
NH. 

2. The renin inhibiting compounds of Claim 1 
wherein R^ and R^ are loweralkyl or lipophilic or 
aromatic amino acid side chains and R^, R^, R^, 
Rg and R Q are hydrogen. 

3 . The renin inhibiting compounds of Claim 2 
wherein is benzyl or c- or B- naphthyl. 

4. The renin inhibiting compounds of Claim 3 
wherein is methyl or imidazole-4-y 1-methyl . 

5. The renin inhibiting compounds of Claim 3 
wherein R & is isobutyl or cy clohexylme thyl . 

6. The renin inhibiting compounds of 'Claim 3 
wherein X is NH, 0, S or SO^ . 

7. The renin inhibiting compounds of Claim 3 
wherein R- is cyclohexyl or isopropyl. 
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8 . The renin inhibiting c nip unds of Claim 3 

' herein. X- is';S/ R 1 is benzyl. R3. is 
imidazole-4-yl-methyl. R^. is cy clohexylmethyl or • 
benzyl and R g is isopropyl or cyclohexyl. 

... 9. The renin inhibiting compounds of Claim 3 
wherein X is S.Rj is n-naphthyl.R 3 is 

. - ,imidazoJe-A-yl-methy^ ;.R 5 : ,if^ . . •. 

or isobutyl and R g is cyclohexyl. 
_ — .. ; 10< The renin, inhibiting- compounds of' Claim 3 .... 

V. wherein X is SO j . R-y is benzyl; R3 is . . 

imidazole-A-yl-methyl. R 5 is cy clohexylmethyl and R fi • ; 

■' vs ' c yc lohexyl or isopro'pyl: ' ■ , v ;. : ' 
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